Inhibition of phosphodiesterase 3B in insulin-secreting cells of normal and streptozocin-nicotinamide-induced diabetic rats: implications for insulin secretion.
Cyclic adenosine monophosphate (cAMP) plays important role in the potentiation of insulin secretion in pancreatic B-cells. However, the relevance of cAMP-degrading enzymes in the regulation of insulin secretion is not fully elucidated. The present work was undertaken to determine effects of inhibition of phosphodiesterase 3B (PDE3B) by amrinone on insulin secretion from pancreatic islets and perfused pancreas of normal and mildly diabetic rats. Inhibition of this enzyme was demonstrated to substantially increase insulin-secretory response to 6.7 mM glucose in the isolated islets and perfused pancreas of non-diabetic rats. Increment in glucose-induced insulin secretion resulting from inhibition of PDE3B was accompanied by an increase in islet cAMP levels and was suppressed by inhibition of protein kinase A. It was also demonstrated that insulin secretion stimulated by glucose and 1 μM forskolin was only slightly elevated in the presence of amrinone. Moreover, insulin release induced by succinate instead of glucose was also augmented by inhibition of PDE3B in rat islets. However, exposure of the pancreatic islets of streptozotocin-nicotinamide-induced diabetic rats to amrinone appeared to be without any effect on glucose-induced insulin secretion. Similar lack of response was shown in the perfused pancreas of diabetic rats. These results indicate that inhibition of PDE3B by amrinone significantly augments insulinotropic action of physiological glucose in B-cells of normal rats. This effect is mediated via protein kinase A and may be also induced in the presence of metabolizable stimuli other than glucose. Effects generated by amrinone were demonstrated to be, however, insufficient to enhance glucose-induced insulin secretion in B-cells of streptozotocin-nicotinamide-induced diabetic rats.